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£3) Quaternary Ammonium compounds. 



^t) An alkoxyiated quaternary ammonium compound of the 
formula 



^RO(R,).CH,CHNR,R.R. I A 

or a mixture o* such compounds, wherein R »s a straight or 
branched Ch2 ,r ^ »'kyl group having from 1 to H carbon 
atoms, a cyctic alkyi group having from 5 to lOcarbon atoms 
an aryl group naving up to 12 caroon atoms or an aralkyt or 
alkaryl group having up to 18 carbon atoms, each R, unit has 
the lormuia 



0) 
(O 
(0 

CM 
CO 



a 



! Ch.CHO \ 

wherem in each unit R, independently selected Irom hy- 
drogen ana* Straight and branched Cham alkyi groups havng 
from 1 to '2 carDon atoms « 'S an «ntcgcr o' from 0 to 40 R. 
is hydrogen 1* a st'au; : *t -v rjranenne cham a'kyi group 
having from *. to '2 c.vDon nioms P, and R, arc cacr*. m. 
dependcntiy •.elected 'rom s^aign; and oranched cha«n .is »i 
groups havmq *trr~ s tar bon atoms cyci'C alkyi g/our-s 
ha"ing from 5 to '0 :a*DOi 3*?ms 1 'O C.vbon a:cm a** 

substitute- ;nsLSt:t.:eJ r,o*v.i ;*o-os ar.j R, s j 



straight or branched chain alkyt group having from i to 
18 carbon atoms, a cyclic alkyi group having from 5 
to 10 carbon atoms, a 1 to 4 carbon atom substituted or un- 
substituled benzyl group or an ally! group and A is an anion 
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The present invention relates to novel alkoxylated 
quaternary ammonium compounds and a process for prcpar i.n/j then. 

In our co-pond inp, European patent, application 
no. 8S307815.2 filed 20th. 

October , 1985 entitled, Alkoxylated Tertiary Amine 
Compounds and incorporated herein by reference, there is 
disclosed novel alkoxylated tertiary amine compounds. The 
amine compounds o£ the above mentioned application are 
employed to prepare the novel quaternary ammonium compounds 
of. the instant invention. The quaternary ammonium compounds 
of the invention are useful, for example, as fabric softeners, 
in the preparation of organoohilic clays for drilling muds 
and high quality rheology control, polymer antistats and 
plastic additives, as biocides (in personal care products, 
oil patch, paoer mill, industrial cleaners and sanitizers, 
swimming pool additives and in cosmetics), as corrosion 
inhibitors, as textile antistats, softeners, etc., as 
demulsif iers, in ore flotation processes and hydrometal- 
lurgy, as fertilizer conditioners, as lubricants and fuel 
additives and in soil stabilization. These and many other 
apolications are known to those skilled in the art. Rach 
of the above noted uses have many specific smaller uses. 
For example, organoohilic clays are employed in hundreds 
of small and large applications where rheological control 
Is important. Such aopl icat ions include drilling fluids, 
foundry sands, leakage and spill control, paints and 
coatings, polymer fillers, sealants, cosmetics, drugs, 
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rubber applications and many more. 



Quaternary aooniura compounds including ethoxy- 
lated and propoxylated compounds of various structures are 
known as may be shown for example in U. S. Patent Numbers 
3,872,138, 4,134,970 and 4,139,477. The alkoxylated 
quaternary ammonium compounds of the instant invention have 
many advantages over the prior art commercially available 
quaternary ammonium compounds. To name a few, the instant 
alkoxylated quaternary anraonium compounds have good hydro- 
carbon solubility, excellent surface activity, detergency 
on oil based soils, cold water dispersibil; *y , excellent 
compatibility . with anionic surfactants, low foam and excel- 
lent biostat and antistat characteristics. 

It is an object of this invention to provide a 
novel class of alkoxylated quaternary ammonium compounds 
including a method for their preparation. 

These and other objects and advantages of this 
invention will become apparent from the description of the 
invention which follows and from the claims. 
20 DESCRIPTION OF THE INVENTION 

The present invention provides novel alkoxylated 
quaternary ammonium compounds of the general formula: 



R0{R l ) x Cl, 2 CHN R 3 R 4 R 6 



30 



wherein R is a straight or brancned chain. alJcyl group 
having from 1 to 11. preferably from 6 to 10 carbon atoms, 
a cyclic alicyl group having from 5 to 10 carbon atoms, 
preferably from S to 6 carbon atoms, an aryl group having 
up to 12 carbon atoms, preferably <j to 10 carbon atoms, or 
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an aralkyl or alkaryl group having up to 18 carbon atoms, 
preferably 7 to 12 carbon atoms, R L la a single unit or a 
serle3 of units of the formula: 

fCH 2 CH0> x 

wherein in each unit R 5 is Independently selected from the 
group consisting of hydrogen and a straight or branched 
chain alkyi group having from 1 to 12 carbon atoms, pre- 
ferably 1 to 4 carbon atoms, and x is an integer of from 

0 to 40, preferably from 3 to 20, R 2 is hydrogen or a 
straight or branched chain alkyi group having from 1 to 12 
carbon atoms, preferably 1 to 4 carbon atoms, R 3 and R 4 
are each independently selected from the group consisting 
of a straight or branched chain alkyi group having from 

1 to 12 carbon atoms, preferably 1 to 8 carbon atoms, a 
cyclic alkyi group having from 5 to 10 carbon atoms, 
preferably 5 to 6, a 1 to 4 carbon atom alkyi substituted 
or unsubstituted benzyl group and an allyl group, R 6 is a 
straight or branched chain alkyi group having from 1 to 
18 carbon atoms, preferably 1 to 8 carbon atoms, a cyclic 
alkyi group having from 5 to 10 carbon atoms, preferably 

5 to 6 carbon atoms, a 1 to 4 carbon atom alkyi substituted 
or unsubstituted benzyl group or an allyl group and A© 
represents an anion which provides electrical neutrality 
and may be selected from halides such as chloride, bromide, 
fluoride and iodide, sulfate, nitrate, alkyi and dialkyl 
sulfates such as methyl sulfate and ethyl sulfate, car- 
bonate, carboxylate such as acetate including fatty acid 
carboxylates such as stear.te and the like. Chloride, 
methyl sulfate and ethyl sulfate are particularly preferred 
anions . 
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The alkoxylated quaternary ammonium compounds are 
prepared by quatern izat ion of an alkoxylated tertiary amine 
of the general formula; 

v 

RO(R 1 ) x CH 2 CHNR 3 R 4 
wherein R, R^ , R 2 , Rjr R4 and X are as herein above 
described, with an alkylating agent designated herein as 
R^A wherein R g and A© are as hereinabove described. 

A general postulated equation for the reaction 
in to prepare the alkoxylated quaternary ammonium compounds 

of the present invention may be represented as follows 
with R, R 1# R 2 , R3, R4, R5, X and A as above d^rrihed. 



RO(R 1 ) J{ CH 2 CHNR 3 R 4 ♦ R g A 



R 2 
I © 

RO(R 1 ) x CH 2 CHN R 3 R 4 R 6 



alkoxylated tertiary alkylating quaternary ammonium 
amine agent compound 



A wide variety of alkoxylated quaternary ammonium compounds 

can be prepared according to the invention. 

The reaction may be carried out at temperatures 

20 in the range of from about 25° to 150°C, preferably from 

60°C to 100°C with temperatures of approximately 70°C more 

preferred, and pressures of from about I atmosphere to 200 

psig, preferably 50 to 100 osig with 60 psig most preferred. 

The ratio of total amine (whether pure alkoxylated tertiary 

amine or a tertiary amine containing some alkoxylated 

R-> 
f 

secondary amine RO ( R L ) X CH 2 CHNR 3 H and alkoxylated prima-y 

amine RO( R; ) X CH 2 CHNH 2 impurities) to alkylating agent RgA 
30 is 1 : 3 preferably 1:1. 
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When the alkoxylated tertiary amine to be quater- 
nlzed does contain secondary and/or primary amine impurities 
the quatcrnization reaction l 3 generally carried out in the 
presence of from 1 to 50, preferably from 2 to 5 wt. t 
based on the total reaction mixture of an organic base mate- 
rial such as an alkaline earth metal or alkali metal hydrox- 
ide, carbonate, bicarbonate, etc. which acts as a scavenger 
for the acid produced during the reaction and helps force 
the reaction to completion. 

If desired, the quatern ization reaction may be 
carried out in the presence of a suitable inert solvent, 
such as water, alcohols, for example, methanol, ethanol, 
isoorooanol, etc, ethers, for examole diethyl ether, 
tetrahydrofuran, aromatic hydrocarbons, for example, 
benzene, toluene, xylene etc., as well as the alkanes, 
for example, hexane, heptane, pentane, etc. 

The alkoxylated tertiary amines employed to 
prepare the alkoxylated quaternary ammonium compounds of 
the present invention may be obtained by amination of an 
oxyalkylated alcohol with a secondary amine in the presence 
of an amination catalyst as is described in the above-noted 
co-pending application. 

The oxyalkylntion reaction i -, conducted by met.hcils 
well known m the art by reacting .in appropriate alcohol 
such ar,. for example, methanol, etc. or the short chain 
plastic i =cr range Linear Zicglcr type alcohols containing 
v "ir : -..>:• ,res ■ C C f 'nroup.h •; alcjh- - .:; * i \ r> a:i a '.•,:•/ l«->n" 
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oxide, such as propylene oxide In the presence of an alkali 
metal or alkaline earth catalyst 33 taught, for example in 
U. S. Patent Nos . 2,508,035; 2,617,310; 2.671,115 and 
1,382,285 and incorporated herein by reference. Typical 
of such Ziegler alcohols, which are al30 employed in the 
instant invention, are the * EPAL 810 or 610" and "ALFOL 810 
or 610 - types which are mixtures of predominately Cg and 
C^Q straight chain alcohols sold commercially, for example, 
by the Ethyl Corporation and the Continental Oil Company 
10 respect ively. 

The alcohols which may be reacted with the 
alkylene oxides to prepare the oxyalkylated alcohols for 
further processing include any oliphatic or branched mono- 
hydric alcohol containing from 1 to 11 carbon atoms, cyclic 
alcohols, aryl alcohols as well as aralkyl and alkaryl 
alcohols as defined by R in the above formula. Represen- 
tative alcohols include, for example, methyl, ethyl, n-,iso-, 
sec-, and tert-butyl, amyl, hexyl, octyl, nonyl, n- and 
isopropyl, decyl , and ben2yl alcohols, cyclohexanol , 2- 
20 ethyl hexanol, methyl cyclohexanol, 3-methyl butanol, 1- 

heptanol and the like or mixtures thereof. 

The alkylene oxides which may be employed to 
prepare the oxyalkylated alcohols include, for example, 
ethylene and propylene oxide and the higher alkylene oxides, 
i.e., one containing from 3 to 12 carbon atoms. Preferred 
among the oxides is propylene oxide. Illustrative higher 
alkylene oxides include, for example , 1 , 2-epoxybutane , 
1 , 2-epoxypentane , 5 -methyl -1 , 2-epoxyheptane , 1 , 2 -epo xy octane , 
2 , 4 , 4-tr ime thy 1-2 , 3-eooxypentane , 1 , 2 -cpoxynonane , 1 , 2 -opoxy - 
30 decane, 1 , 2 -epo xydodoc a ne , and the like or mixtures thereof. 
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In general, the oxya Iky la ted alcohol formation with, for 
example propylene oxide, is carried out at temperatures In 
the range of from about 70°C to 150°C preferably 90°C to 
100°C under moderately elevated pressures of from about 
atmospheric to 500 psig, preferably from SO to 100 psig, 
and in the presence of between about 0.01 to 1, preferably 
0.2 to 0.3 weight % of total reactants of an alkaline- 
reacting material or catalyst such as sodium, potassium, 
calcium, barium and strontium hydroxides. In general a 
controlled amount of an alkylcne oxide or admixture thereof 
is slowly contacted with the alcohol reactant for a period 
ranging up to about 20 hours in an amount sufficient to 
prepare the desired oxyalkylated reaction product mixture. 
On completion of the oxyalkylat ion reaction, the crude 
reaction product containing the catalyst is normally treated 
with an inorganic acid or acid-forming material to neutralize 
the reaction product after which is filtered to produce a 
finished oxyalkylated product. 

If desired the oxyalky la t ion of the alcohol may 
be carried out in the presence of a suitable inert solvent 
such as toluene, benzene, xylene, te trahydrof uran , heptane, 
hexane, pentane, octane, etc. which are free of water. 

Preparation of the alkoxylated tertiary amine 
involves the novel process of aminating the oxyalkylated 
alcohol with a secondary amine in the presence of from 
about 0.5 to 20 weight %, preferably 2.5 to 10 weight % 
of amination catalyst based on the total reaction fixture. 
Any amination catalyst known in the art nay be employed, 
such as, for example, Raney Nickel, supported nobel metals, 
and catalysts containing Cu , Cr promoters such as 
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nickel, however, catalysts containing CuO and Cr203 in 
various ratios, Cu-Cr supported on magnesium aluminate 
spinel and ruthenium. on activated carbon are preferred 
catalysts. 

The secondary amines which may be used to 
aminate the oxyalkylated alcohol Include, for example, 
dime thy lamine , die thylamine , d i -n-propy 1 amine , d i - i - 
propylamine, di -n-buty lamine , d i -n -amy 1 amine , di -n-hexy- 
lamine, di -n-octy lamine , di -n-nonylamine , d i -n-decylaraine , 
di-i-octyl amine, di-benzy lamine, di (methyl benzyl ) amine, 
di (ethylbenzyl) amine, dicyclohexy lamine , d i eye lopenty lamine , 
and diallylamine. 

The amination reaction of oxyalkylated alcohols 
employing second amines is conducted at a temperature within 
the range of from about 150°C to 325*C with a preferred 
range being from 175°C to 275 P C. The pressure may be 
varied from about 50 psig to 3000 psig with the preferred 
range being 100 psig to 250 psig. 

Although not required, solvents, if desired, 
which. are chemically inert to the components of the reaction 
system may be employed in the reductive amination reaction. 
Suitable solvents include, for example, heptane, pentane, 
cyclohexane, benzene, toluene, xylene, etc. 

The following Examples are provided to illustrate 
the present invention In accordance with the principles of 
this Invention but are not to be construed as limiting the 
invention in any way except as Indicated by the appended 
c la ins . 
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EXAMPLE 1 

1000 grama of a mixture containing 92 weight % 

propoxylated tertiary amine prepared from "Epal 610" • to 

CH 3 CH-> 
1 1 

give C 6 -Cio-0(CH 2 CHO)nCH 2 CHN(CH3)2/ 7.5 weight % 

CH 3 CH-. 
I I 

propoxylated secondary amine C 6 -Ci 0 -O(CH 2 CHO) HCH2CHNHCH3 

and 0.5 weight % propoxylated primary amine 

CH-> CH-J 
I I 

10 C <; -C 10 -O(CH 2 CHO) 11 Cn 2 CHNH 2 was heated with 68.5 grams methyl 

chloride and ~>.96 grams sodium hydroxide (50 weight % 
aqueous) in 250 grams isopropanol for six hours at 70°C. 
in a glass lined one gallon autoclave capable of with- 
standing 150 psig. After cooling and venting the pR was 
adjusted to 7.0 by adding a 50% HC1 10 to 1 dilution 
dropwlse followed by filtration to remove solid sodium 
chloride. The solvent was removed under vacuum to give 
by 13 c NMR analysis a 99% isolated yield of 98% pure 

CI© alkoxylated 

quaternary ammonium compound, #w Epal 610" sold commercially 
by the Ethyl Corporation is a Ziegler type mixture of 
generally straight chain alcohols containing about 3.6% 
hexanol, 40.0% octanol and SS.4% dccanol. 

EXAMPLE 2 

100 grams of a mixture containing 95 wt.% 
butoxylated tertiary amine prepared from "Epal 810" # to 

CH 2 CH 3 CH 2 CH 3 
cive C 9 -C in -0 (CM2CHO) 4 CH2CHN(CM 2 CM3) 2 and 5 wt . % 



CH- 



20 



CH3 



C 6 ~ C i 0 "° ( CH 2 CHO ) 1 iCH 2 CHN ( CM 3 ) 3 



10 



bu '.uxy 1 .1 J :;«*'*cjni|:try .'irnmc 
CH-,CH-> 



(O 



( i «j o /* o 



CH 2 CH 3 



C 8" c 10-° (CH 2 CHO ) 4 CH 2 CHNH (CH 2 CH 3 ) was heated 
with 38.16 grams octyl bromide and 3-0 grams solid sodium 
carbonate in 50 grams isooropanol for 5 hours at 70°C in a 
500 ml, 3 neck reaction fiask equipped with a reflux conden- 
ser and pot thermometer. After cooling and filtration the 
reaction mixture was stripped under vacuum to give by 
13 C NMR analysis a 99% 



yield of 95% 



CH 2 CH 3 CH 2 CH 3 

I I © 

Cg-C 10 -O(CH 2 CHO) 4 CH 2 CHN(CH 2 CH 3 ) 2 octyl 



B 



and 5% 



CH 2 CH 3 CH0CH3 
C 8 -C 10 -0(CR 2 CHO) 4 CH 2 CHN(CH 2 CH 3 ) ( octyl ) 2 



B 



re 



•"Epal 810' sold commercially by the Ethyl Corporation 
is a 2iegler type mixture of generally straight chain 
alcohols containing about 0.3% hexanol, 44.3% octanol 
and 54.5% decanol. 



20 



in 



EXAMPLE 3 

100 grams of a mixture containing 94 wt.% 

propoxy la ted -ethoxylated tertiary amine prepared from 

CH 3 
I 

"Epal 810" to give C 8 -Ci 0 -0(CH 2 CHO) 8 (CH 2 CH 2 0) 3 CH 2 CH 2 N(CH 3 ) 2 
and 6 wt.% propoxy la ted -ethoxylated secondary amine 

CH 3 

C 8 -C l0 -O(CH 2 CHO) 8 (CH 2 CH 2 0) 3 CH 2 CH 2 NH(CH 3 ) was reacted with 
n.O grams glacial acetic acid in the absence of added 
solvent for one hour at 50°C. The reaction fixture was 
striooed under vacuum to remove any unreactcd acetic Jicid, 
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NMR analysis indicated a 98% yield of a liquid 94/61 

CH 3 

I © 
C 8 -Cio-0(CH2CHO)8(CH 2 CH 2 0)3CH2CH2N(CH3 ) 2 H 



mixture of 



0 

» 0 
OCCH3 and 



cn 3 



© 



C 8- C 10-° (CH 2 CHO >8 (CH 2 CH 2 0, 3 CH 2 CH 2 N ( CH 3 )H 2 



0 

R © 

OCCH3 



EXAMPLE 4 



100 grams of a mixture containing 95 wt.% propoxy- 



10 



20 



CH- 



in 



lated tertiary amine CH 3 ( CH 2 ) 3CHC2H5CH 2 0< CH 2 CH °) 9 CH 2 CHN ( cn 3 > 2 
and 5 wt.% propoxylated secondary amine 

CH 3 CH 3 
I I 

CH 3 (CH2)3CHC 2 H5CH20(CH2CHO)9CH2CHN(CH3)H was heated with a 
slight excess of dimethyl sulfate (18.0 grams) for six 
hours at 75°C in a stirred reaction flask. After cooling 
the reaction mixture was stripped under vacuum. 13 C NMR 
analysis indicated a 97.5% yield of 

CH 3 CH 3 

II® e 

2-ethylhexyl-0(CH 2 CHO)gCH 2 CHN(CH 3 ) 3 CH3SO4. 

EXAMPLES 5 to 39 
In examples 5 to 30 which follow In table form, 
the quaternization procedure o£ Example 1 was repeated 
using various alkoxylated tertiary amine compounds and 
alkylating agents. The reactions wore carried out in a 
one gallon glass lined autoclave for a oeriod of from 4 to 
H hours at an appropriate temoorature and pressure. R 5 Ls 
the cationtc portion of the alkylating agent and A is the 
countorion (anion). The resulting quaternary arrunonium 
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compounds were analyzed by 13 C NMR indicating that % 
conversions were all essentially quantitative, I.e. 98-100%. 

The reactants and conditions are set forth in 
Table 1 according to the following equation. 

RO(R 1 ) x CH 2 CHNR 3 R 4 ♦ RgA > 

wherein R^, R^, R 2 , R3. R4, R5, Rs' x and A are 33 herein- 
above described. 



R 2 

RO(R 1 ) x CH 2 CHNR 3 R 4 R 5 A<=> 
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CLAIMS 



1. 



An alkoxylatcd quaternary onmoniur? compound of the formula 




RO(R, ) CH CHNft R R 





or a mixture of such compounds, wherein R is a straight or branched chain 
alkyl group having from 1 to 11 carbon atoms, a cyclic alkyl group having 
from 5 to 10 carbon atoms, an aryl group having up to 12 carbon atoms 
or an aralkyl or alkaryl group having up to 18 carbon atoms, each R^ 
is a unit of the formula: 



wherein in each unit is independently selected from hydrogen and 
straight and branched chain alkyl groups having from 1 to 12 carbon 
atoms, x is an integer of from 0 to 40, R 2 is hydrogen or a straight 
or branched chain alkyl group having from 1 to 12 carbon atoms, R^ and 
R 4 are each independently selected from straight and branched chain 
alkyl groups having from 1 to 12 carbon atoms, cyclic alkyl groups having 

from 5 to 10 carbon atoms, 1 to 4 carbon atom alkyl substituted or un- 

substituted benzyl groups and allyl, R c is a straight or branched chain 

alkyl group having from 1 to 18 carbon atoms, a cyclic alkyl group having 

from 5 to 10 carbon atoms, a 1 to 4 carbon atom substituted or unsub- 

stitutcd benzyl r;roup or an allyl r,rcup nnd A is an anion. 




KH 2 CH0* 



Ar. -i 1 r 1 3t'?1 ^:sn ternary aT.ncr.iun conpound nr> claimed 



01326 
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3. An alkoxylated quaternary ammonium compound, or mixture 

of such compounds, asclaimcd in claim 2, wherein A is acetate, chloride, 
methyl sulfate or ethyl sulfate. 

4. An alkoxylated quaternary ammonium compound, or mixture 
of compounds, as claimed in any one of claims 1 to 3 wherein R is a 
straight chain alkyl group having from 6 to 10 carbon atoms. 

5. An alkoxylated quaternary ammonium compound or mixture 
of compounds, as claimed in any one of claims 1 to 3 wherein R is C^- 

6. An alkoxylated quaternary ammonium compound o^ mixture 

of compounds, as claimed in any one of claims 1 to S wherein R is CH 

d 3 

CH 3 CH 2 - or CH 3 CH 2 CH 2 -. 

7. An alkoxylated quaternary ammonium compound or mixture 
of compounds, as claimed in any one of claims 1 to 6 which contains 

units which are different and are in rrndom configuration. 

8. An alkoxylated quaternary ammonium compound, or mixture 
of compounds, as claimed in any one of claims 1 to 6 which contains R^ 
units which are different and are in block configuration. 

9. An alkoxylated quaternary ammonium compound or mixture 
of compounds, as claimed in any one of claims 1 to 8 wherein R^ and 
R are nethy 1 . 

An alkoxylated quaternary nnmonim -^~»r>oura! rrr nix v. re 
of compounds as claimed in any one of clamr, 1 ^ 0 xhcrcin R r ::; methyl. 
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11. An alkoxylated quaternary ammonium compound or mixture 
of compounds as claimed in any one of claims 1 to 10 wherein x is 7. 

12. An alkoxylated quaternary ammonium compound of the formula: 



2 

R0(R l ) x CH 2 CHNR 3 R 4 R 6 



A 
CH 



0 



wherein R is a CH 3 (CH 2 ^CHC^CHg group ; R x is lO^CHCH . x is 7, R. 

R , R and R.. are each a CH 0 group and A is chloride. 
3 4 6 J 
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